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(54) PRINTED BOARD 

(57)Abstract: 

PURPOSE: To provide a printed board which is usefully 
used for a substrate of a BGA(Ball Grid Array) package, 
etc., and makes it easy to install and remove the BGA 
package. 

CONSTITUTION: Relating to a BGA package 10, an IC 
bare chip placed on a printed board 1 1 is sealed with 
chip protection resin 12, and multiple-pin array like 
terminals BGA 13 are formed on the rear side of the 
printed board 1 1 . The inside of the printed board 1 1 is 
provided with a heater pattern 14 formed corresponding 
to the pattern of the BGA 13, and the heater pattern 14 
is supplied with current through a through hole 20c, and, 
under the condition where a soldering material of the 
BGA 13 is melted, a mounting substrate 15 is installed or 
removed from the BGA package 10. 
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* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use of this translation 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3In the drawings, any words are not translated. 



CLAIMS 
[Cleim(s)] 

[Claim I] The printed circuit board characterized by having the heater pattern formed in the 
interior of said printed circuit board corresponding to said terminal for connection, and the 
current feed zone which supplies a current to said neater pattern wi the printed circuit board 
which IC bare chip is carried in a top face, forms the terminal for connection of the shape of an 
array of many pins in a rear face, and is mounted in a mounting substrate. 
[Claim 2] In the printed circuit board used for the mounting substrate which mounts the 
substrate which IC bare chip was carried in the top face, and formed the terminal for connection 
of the shape of an array of many pins in the rear face through said terminal for connection The 
printed circuit board characterized by equipping the electrode pattern for connection formed in 
said printed circuit board top face which connects said terminal for connection, the heater 
pattern formed in the interior of said printed circuit board corresponds^ to said terminal for 
connection, and said heater pattern with the current feed zone which supplies a current. 
[Claim 3] In the printed circuit board used for the junction substrate which relays connection 
between the substrate which IC bare chip was carried in the top face, and formed the terminal 
for connection of the shape of an array of many pins in the rear face, and the mounting 
substrate which mounts this substrate The 1st electrode pattern for connection formed in said 
printed circuit board top face which connects said terminal for connection. The 2nd electrode 
pattern for connection which connected wrth this 1st electrode pattern for connection, and was 
formed in said printed circuit board rear face. The printed circuit board characterized by having 
the heater pattern formed in the interior of said printed circuit board corresponding to one side 
of said 1st or 2nd electrode pattern for connection, and the current feed zone which supplies a 
current to said heater pattern at least 
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[Detailed Description of the Invention] 
[0001] 

[industrial Application] This invention uses and is suitable for the substrate of for example, a 
BGA (Ball Grid Array) package etc, and relates to the prwrted circuit board which makes wearing 
of a BGA package and extraction easy. 
[0002] 

[Description of the Prior Art] Drawing 6 is drawing showing an example of the printed circuit 
board for the conventional BGA package. In this drawing, the BGA package 30 carries the bare 
chip of IC on a printed circuit board 31. ft closes with chip protection resin 12. and array-like the 
terminal for connection, and BGA (globular form pewter) 13 are formed in the rear face of a 
printed circuit board 31. BGA 13 is connected to the electrode pattern 16 for connection of the 
mcnaiting substrate 15. The chip by which 17 was connected to the mounting substrate 15. and 
18 are the electrode patterns for connection of a chip 17. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way. since all the electrodes for connection of 
IC bare chip are formed in a package and the connection field is not exposed, the stable 
extraction from the mounting substrate 1 5 is remarkably difficult for the BGA package 30. and in 
order to carry out extraction of such a BGA package 30. tt must fuse the pewter material 
(BGA 13) between the printed circuit boards 31 and the mounting substrates 15 in which IC bare 
chip is carried. Since heat will be applied from on the resin which Kas protected IC bare chip 
when it is going to apply and carry out extraction of the heat from the top face of the BGA 
package 30 as shown in dr awin g 6 and heat is transmitted in order of chip protection resin. IC 
bare chip, a printed circuit board 31. and BGA 13. very mass heat is needed end there is a 
problem which also fuses the pewter material of circumference components for this heat. 
[0004] As shown in drawing 6 (b) by the approach of applying heat, from the rear face of the 
mounting substrate 1 5 carrying the BGA package 30 on the other hand, when other chips 1 7 are 
carried in this field, the extraction of the BGA package 30 becomes completely impossible. 
Therefore, if a repair process is taken into consideration, other components cannot be carried in 
the rear-face side of the mounting substrate 1 5 carrying the BGA package 30. Since it will be 
heat transfer through the mounting substrate 15 even if other components are not carried, mass 
heat is needed like [ the thermal efficiency for extraction is low and ] the case where heat is 
applied from a top face after all. Moreover, in the thing of these former, though natural, other 
components cannot be mounted in BGA package 30 rear face. 

[0005] Then, this invention uses and is suitable for the substrate of for example, a BGA (Ball 
Grid Array) package, the mounting substrate which mounts a BGA package, the junction 
substrate which •relays a BGA package and a mounting substrate, and it is going to offer the 
printed circuit board which makes wearing of a BGA package etc.. and extraction easy. 
[0006] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned 
technical problem, the printed circuit board characterized by to have the heater pattern formed 
in the interior of said printed circuit board corresponding to said terminal for connection and the 



current feed zone which supplies a current to said heater pattern in the printed circuit board 
which IC bare chip is carried in a top face, forms the terminal for connection of the shape of en 
array of many pins in a rear face, and is mounted in a mounting substrate is offered. 
[0007] 

[Example] Hereafter, the example of this rrvention is explained with reference to an 
accompanying drawing. In addition, the same sign is given to the same configuration as the 
conventional example mentioned above, and the explanation is omitted. Drawing 1 shows the 1 st 
example of this invention, it is a printed circuit board for a BGA package, and interpolation of the 
heater pattern 14 is carried out. fri this drawing (a) and (b). the closure of the bare chip of IC is 
carried out with chip protection resin 12 on a printed circuit board 11, array—like the terminal for 
connection, and BGA (globular form pewter) 13 are formed in the rear face of a printed circuit 
board 1 1. and the BGA package 10 is connected to the electrode pattern 16 for connection of 
the mounting substrate 1 5. And the heater pattern 1 4 is formed in the interior of a printed circuit 
board 1 1 corresponding to the pattern of BGA 1 3. In addition, as for what is shown in this drawing 
(b). the chip 17 is further connected to the electrode pattern 18 for connection of the rear face 
of the mounting substrate 15. 

[0008] This drawing (c) shows the expanded sectional view of an example of the structure of the 
prvrted circuit board 1 1 of the BGA package 10. Circuit pattern 19a is a pattern equv*»ed with IC 
(LSI) bare chip. Circuit pattern 19b is used for connection, current supply, etc. between ICs 
through through holes 20a and 20b etc. It connects with circuit pattern 1 9a or 19b through 
through holes 20a and 20b. the BGA patterns 21a and 21b are used for connection between IC 
bare chip and the mounting substrate 15. and BGA 13a and 13b is formed on this BGA pattern 
21a and 21b. 

[0009] The heater pattern 14 supplies a current through BGA 13c to through hole 20c (current 
feed zone) of the dedication which was formed corresponding to the pattern of BGA 13. and was 
prepared-in heating of BGA 13. for example, was formed in printed circuit board 1 1 rear face like 
BGA 13a and 13b. For example, it connects with the mounting substrate 15. and through the 
through hole (not shown) established in the mounting substrate 15. a power source is supplied 
from mounting substrate 15 rear face, or BGA 13c supplies a power source from mounting 
substrate 15 top face through the circuit pattern of mounting substrate 15 top face. Moreover, 
although the configuration of the heater pattern 14 is made into the configuration corresponding 
to the pattern of BGA13. it is necessary to make it into a pattern configuration which does not 
contact an the through holes 20a and 20b which connect circuit patterns 19a and 19b. the 
patterns 21a and 21b of BGA. etc. For example, it considers as the long picture-like 
configuration where through hole 20a and 20b circumference were avoided and taken about in 
the array direction of the BGA patterns 21a and 21b. and it constitutes so that a power source 
may be supplied through through hole 20c by the end Moreover, it can also consider as the 
configuration which nan-owed width of face of the heater pattern 14. and turned it up between 
the trains of through holes 20a and 20b two or more (calorific value will increase if width of face 



[0010] In carrying out extraction of the BGA package 10 from the mounting substrate 15. a 
current is supplied to the heater pattern 14. heat is generated, and it carries out melting of the 
pewter material of BGA 13. When equipping the mounting substrate 15 with the BGA package 10. 
similarly, with eutectic temperature, melting of the pewter material of BGA13 is carried out. and 
it equips with ru 

[001 1) The item of the printed circuit board 1 1 of this 1st example was designed as 35 
micrometers of 0.5mm [ of 14 heater patterns ]. and heater pattern 14 thickness. 100 
micrometers of substrate stock thickness between the heater pattern 14 and BGA pattern 21 a - 
21c. and 1.6mm of mounting substrate 15 thickness. In this printed circuit board 1 1. by supplying 
the current of about 2 A to the heater pattern 14. the pewter material of BGA 13 was able to 
fuse and wearing with the mounting substrate 15 and extraction were able to be made easy. In 
addition, at the time of extraction, extraction was able to be carried out with still fewer currents. 
Moreover, the heat which the heater pattern 14 generates when a chip 17 is carried in the rear 
face (or circumference of the BGA package 10 on top) of the mounting substrate 15 e 
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BGA package 10 as shown in drawin g 1 (b) was able to influence BGA 13 greatly, and was not 
able to have the effect of ( to the extent that pewter material is fused } on a chip 17. but was 
able to carry out extraction of the BGA package 10 to stability. 

[0012] The wearing appearance of the BGA package 10 and the mounting substrate 15 is shown 
in drawing 2 . In addition, the rear face of the BGA package 10 is shown in drawing 2 (b). BGA1 3 
is annularfy arranged by the shape of an array at the rear face of the BGA package 10. and it is 
arranged by the mounting substrate 15 by the same pattern as the pattern of BGA13 of the BGA 
package 10. At the time of wearing, melting of BGA13 is carried out and the BGA package 10 
and the mounting substrate 1 5 are connected. Although the chip 1 7 is carried in the mounting 
substrate near the circumference of the BGA package 10. as mentioned above, wearing of the 
BGA package 10 and the effect of [ at the time of extraction ] are not almost. 
[0013] Draw ing 3 shows the 2nd example of this invention, and. in addition to the thing of the 1st 
example, interpolation of the heater pattern 23 is carried out also to the mounting substrate 22 
which mounts the BGA package 10 corresponding to the pattern of BGA 13. This can heat the 
pewter material of BGA 13 more efficiently than the 1st example, is stabilized by wearing of the 
BGA package 10 and extraction, and can be performed. Moreover, as shown in this drawing (b). 
when a chip 17 was canned in the rear face of the mounting substrate 22. wearing and extraction 
were able to be made stability by supplying the heater current according to wearing of the BGA 
package 10 and each extraction, without having the effect of [ to the extent that pewter material 
is fused ] on the chip 1 7 on the back. 

[0014] Drawin g 4 shows the 3rd example of this invention, and interpolation of the heater 
patterns 25a and 25b is carried out to the junction substrate 24 which relays connection 
between the BGA package 1 0 and the mounting substrate 1 5. Moreover, a chip 1 7 is formed, and 
gets down in the center of the rear face of the BGA package 10. and this drawing (b) is 
connected with the junction substrate 24 on the outskirts of a rear face of the BGA package 10. 
Thus, by devising arrangement of BGA 13 formed in the rear face of the BGA package 10, and 
the configuration of the junction substrate 24. a clearance can be formed between the mounting 
substrates 1 5 and a chip 1 7 can be canned also ri the rear face of the BGA package 1 0. 
[0015] The expanded sectional view of an example of the substrate structure of this junction 
substrate 24 is shown in drawing 4 (c). BGA pattern 26a ( 1 st electrode pattern for connection) is 
used for connection with the BGA package 10. and the BGA package 10 is connected on this 
BGA pattern 26a through BGA 13d. BGA pattern 27a (2nd electrode pattern for connection) is 
used for connection with the mounting substrate 1 5. and the mounting substrate 1 5 is connected 
with the junction substrate 24 through BGA 13d. These BGA patterns 26a and 27a are connected 
by through hole 28a. Two heater patterns 25a and 25b supply a current through BGA13e of the 
dedication which it was prepared in heating of BGA1 3d. respectively, and was prepared in 
through hole 28b. the substrate top face, and the rear face. For example. BGA13e of junction 
substrate 24 top face connects with the substrate 1 1 of the BGA package 10. A power source is 
supplied from substrate 1 1 top face through the through hole (not shown) established in the 
substrate 11. BGA13e of junction substrate 24 rear face connects with the mounting substrate 
1 5. and through the through hole (not shown) established in the mounting substrate 1 5. a power 
source is supplied from mounting substrate 15 rear face, or it supplies a power source from 
mounting substrate 15 top face through the circuit pattern of mounting substrate 15 top face. 
Moreover, it is thought the same way with the heater pattern 1 4 that the pattern configuration of 
these heater patterns 25a and 25b was mentioned above. 

[0016] The item of the junction substrate 24 of this 3rd example was designed as the substrate 
thickness of 100 micrometers between heater pattern 25a. 25b piece 0.5mm. and heater pattern 
25a. 35 micrometers of 25b thickness, the heater patterns 25a and 25b. BGA pattern 26a. and 
27a. and substrate total thickness of 2mm. tn this junction substrate 24. by supplying the current 
of about 2 A to the heater patterns 25a and 25b. the pewter material of BGA13 was able to fuse 
and wearing with the BGA package 10. the junction substrate 24. and the mounting substrate 15 
and extraction were able to be made easy. In addition, at the time of extraction, extraction was 
able to be carried out with still fewer currents. Moreover, as shown in drawing 4 (b). when a chip 
17 was carried in the rear face of the BGA package 10. the heat generated from the heater 



patterns 25a and 25b influenced BGA 1 3d greatly, did not have the effect of [ to the extent that 
pewter material is fused ] on a chip 1 7. but it was able to equ*> with it and it was able to carry 
out extraction of the BGA package 1 0 to stability. 

[0017] The wearing appearance of the BGA package 10. the junction substrate 24. and the 
mounting substrate 15 is shown in drawing 5 . In addition, the rear face of the BGA package 10 
which carried the chip 17 in the rear face is shown in drawin g 5 (b). Since BGA13 is annularfy 
arranged by the same pattern by the shape of an array on the rear face of the BGA package 10. 
the top face of the junction substrate 24 and the rear face, and the top face of the mounting 
substrate 1 5. respectively and junction substrate 24 the very thing is also making annular along 
with the pattern of BGA1 3. a chip 1 7 can be carried in the center of a rear face of the BGA 
package 10. At the time of wearing, melting of 8GA13 is carried out and the BGA package 10. 
the junction substrate 24. and the mounting substrate 15 are connected. 

[0018] In addition, a heater pattern and the pattern configuration of BGA con consider various 
pattern configurations, without restricting to what was mentioned above. Moreover, the end or 
both ends of a heater pattern other than the approach of performing through a through hole as a 
current supply source means can be pulled out from the end of a substrate, a power source can 
be connected to this, and a current can also be supplied. 

[0019] Thus, according to the example of this invention mentioned above, stable wearing and 
extraction are possible by supplying s current to a heater pattern at the time of wearing of a 
BGA package and extraction, heating the connection field of BGA efficiently, and carrying out. 
where BGA is fused. Furthermore, when measurement of whenever ( stoving temperature ] also 
measures a current, it can do easily. Moreover, stable wearing and extraction are possible, 
without being able to heat the connection field of BGA efficiently and having big effect on other 
components of the substrate circumference and a rear face. Furthermore, it is possible for a 
degree of freedom to be in arrangement of BGA formed in the rear face of a BGA package and 
the configuration of a junction substrate, and to carry a chip in the junction substrate which 
relays connection between a BGA package and a mounting substrate also at the rear face of a 
BGA package by what equipped the beater pattern and this heater pattern for heating BGA 
inside with the current feed zone which supplies a current, while being able to carry out wearing 
of a BGA package and extraction to stability. 
[0020] 

[Effect of the Invention] As explained above, the printed circuit board of this invention The 
printed circuit board for a BGA package, the printed circuit board for the mounting substrates of 
a BGA package. The heater pattern which used for the printed circuit board for the junction 
substrates of a BGA package and a mounting substrate etc.. and was formed in the interior 
corresponding to the terminal for connection of the substrate in which it was suitable for and IC 
bare chip was carried Equip this heater pattern with the current feed zone which supplies a 
current, and at the time of wearing of a substrate and extraction which carried IC bare chip, 
supply a current to a heater pattern and the connection field of the terminal for connection is 
heated efficiently. By carrying out, where the pewter material of the terminal for connection is 
fused, stable wearing and extraction are possible. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] tt is drawing showing the 1st example of this invention. 

[Drawing 2 ] H is drawing showing the appearance of the 1st example of this invention. 

[ Drawing 3] It is drawing showing the 2nd example of this invention. 

[ Drawin g 4] It is drawing showing the 3rd example of this invention 

(Drawing S] It is drawing showing the appearance of the 3rd example of this invention. 

( Drawing 6] It is drawing showing an example of the printed circuit board for the conventional 

BGA package. 

[Description of Notations] 

10 BGA Package 

1 1 Printed Circuit Board 

1 2 Chip Protection Resin 
13(13e-13e) BGA 

14. 23. 25a. 25b Heater pattern 

15 22 Mounting Substrate 

16 18 Electrode pattern 

17 CNp 

19a. 19b Circuit pattern 
20a-20c. 28a. 28b Through hole 
21a-21c. 26a. 26b. 27a. 27b BGA pattern 
24 Junction Substrate 
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PURPOSE: To provide a printed board which is usefully used for a substrate of a BGA(Ball Grid Array) 
package, etc., and makes it easy to install and remove the BGA package. 

CONSTITUTION: Relating to a BGA package 10, an IC bare chip placed on a printed board 11 is sealed 
with chip protection resin 12, and multiple-pin array like terminals BGA 13 are formed on the rear side of 
the printed board 11. The inside of the printed board 11 is provided with a heater pattern 14 formed 
corresponding to the pattern of the BGA 13, and the heater pattern 14 is supplied with current through a 
through hole 20c, and, under the condition where a soldering material of the BGA 13 is melted, a 
mounting substrate 15 is installed or removed from the BGA package 10. 
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^->19a«!C (LSI) ^7?-^t*tr5 
/<*->r*S. E«^*-> 1 9 btt^^-*--«/2 

0 a , 2 0 bteZ&ftLX I CIBO««K>*»«l&*«: 
ffll»6ti4. BGA^^->2 la, 2 1 b(^^-^ 
-;U2 0a. 2 0b4^tiBa^^->19a*19 

6 tl. BGA 13 a. 1 3 brt*C<DBGA><*- 
>2 1 a. 2 1 b±CC»JSSSti4. 
[0 00 9] t-^/^->14(i. B G A 1 3 <D'* % 
->tC*rj£LT«flESnBGA 1 3 Ota&fflKf£W 6 
fi, W*B^'J>h8«l l»IKBGA13a, 13 
-b4HI»CC«JiSSnte»ffl<0BGAl 3c^6^il-^ 

*.«, BGA 1 3 c^H^Sigl 5<hg^?n. USSS 
fil 5(C»Wfc^JU-*-JU (H^tf-T) SOUTHS 

*St*£o £/c> t-*;<jr->HO*Wi, BGA 1 

19a. 19bSCfBGA©/^->2 1a. 2 1b? 
*ffittT£*JU-*-;U2 0 a. 2 0biiigMT^C 

tf. BGA>**->2 1 a. 2 1 bOSB?U^CC, X;U 

-^-^20a, 20 bmmzm-txmzmutc&RW. 

ffl*^T£J:5(c»flcT*. S7c. ^-*-;l/2 0 
a. 2 0 bfl»JflMBr. b-^^'^->l 4d0^< 
It <««:*< m««K«^i»*r«) SSlelSrOil 

[0010] BGA^7^-^ 1 0£H^S«1 5^^> 

T»4#fe£3tL BGA 1 3©^>y*f*«B3*i. 

PCct^^cBGAi 3<^>ytt£ft 8 s H aKrSB£i± 

*fc-£^*-> 1 4*10. 5mm. fc-£/<£->l 
4I35MID. t-^n'^->i 4iBGA^^->2 

1 a -2 1 cM©»«*t«l 0 0um, H^StS 1 5 il 
1. 6mmiGr^U/c. C07'«J>hIfil IT 
(J. t-£^£-> 1 4lC#j2 A<D^&Z1*t$T2>C± 
CCfcO. BGA 1 3©^>*»**«BL. 9SSSS1S15 
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BS«c«Mcc^«cc»*»rtt*r a c <t #r # /c. £ fc. 

01 (b ) CCtSU/cJ:^ ?c. BGAa'-^-j; l 0 
iSUT(,>S^Sfil SOSI (XlillOBGAA'-; 

*sl>T4>. b-^/^->i 4©J64r-5Stt. BGA 
1 31C**<S;»U ^v^SBfnl 7 CC(i^ 

Brss^sassraas-r. bga^->^-^ 1 o** 

(OO12]02tC. BGA^-^-S/10iSISIS 
10 1 5 i©*«jr|.||«r*r. &*5. 02 (b) CC(£BG A 
ytv^r— j? l 0©SffiS:iSOrC»5. BGA^?^-y 

i o<dh®ccbga i 3*ir u-^ttriRttcc e?»j s nr 

*J0, HiESfil 5CCfc, BGAa--^-tS/10OBG 
A 1 30^*->4RIC^dr->rE5aStiri»*. tt 
»B$icte. BGA 1 '3a^SH3tir BGA^'^-^ 1 
. OiUgSfil St^StiS. BG 

A'<?*--SM 0©HiM»«C*v:/a&Fal 7#«ttS 
tiri»4#, ±aSUfcJ:^«CBGA^<!y^-^l 0(Dg 

20 [00 1 31 03(1, **«©»2iaa«*inrfcO 

r. amiSFJofcoccira*. BGA^-^-yio* 

H^T£HS£S1g2 2(CtBGA 1 3<7^*->0C*tj£; 

Lrt->^*->2 3aWrt*pstirc>*. ctitt, m 

138tt«J:OfcJ: BGA 1 3©^>y»*ftl 

ItiCiW*. BGAA y ^r-S/l0©»« k ft* 

ftccSSbrff 5ct3Wr*s. *fc. isi0(b) ccm 

T «t 9 «C . 2 2 CDilffiCC * 9 ^Wfl 1 7 £Jgit$ 

L/c*»^«ctoi,»rfc. BGA^'y ir-isl 0<O&m, t£ 

30 ? ^wfo i 7 ccb/o y«**8Br *ao»»*a 

[0OU1H4B, 3^WO*3lB««*jf5-rt© 
T. BGA^^^r-^l OiHSISl 5t©«K«r* 
«T4*«»*2 4«ct-*^*->2 5 a. 2 5b^ 

rtusnri^. s/c. ribi <b) ijbgaa*^-*; 
i o (DMW&tp&ic * -j i 7 *srw 6 n*i o . b 

GA^-^-i/ 1 0<Dj|ffiJ^iZ2r«fcglg2 4 4«SttS 
ftTV*S. C<D<£0CC. BGA^'y^-J/ 1 0^)SffitC 
MT^BGA 1 3<DEaac/^»Sffi2 4<DJfctt£X 

CtaWr*. BGAA'-^^ l OflDSffiCCfc^^SS 

o a 0 i 7%»i8-rsc4*i-c*s. 

[0 0 1 5 ] 04 ( c) CCC<D**ttS*g2 4C»S««i& 
©— fWOfi£^:KBHia*inr. BGA^^->2 6a (S 
l©«SfcfflflW^<*-» ttBGA^v^-i^l 0<b(D 
SSttCCffll^ii. BGAAv^r-i/10ttBGA13d 
«:/hL-CCCOBGA^^->2 6 a±CC8ttStlS. B 
GAA^->2 7a (»2(OSttffl*ffi'^->) t*H 
SSfil StOffittCCffll^ti. HSSS1 5(JBGA 
50 1 3 d*^Lr4 1 «Sfi2 4d:»fii3n4. Cta^OB 
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GA^->2 6a, 2 7 att^^-*-^2 8 aOC«£ 
0«lftSn-Cl»a. 2 0©t->^>->2 5 a, 2 5 
bt*** BGA 1 3 dOartfcffltCRW^ti. XJU-*- 
8 b iSSiffiZSLC/HffitcSWfcfffflOBG A 1 3 

iOBGA 1 3 eliBGA^'?^-^ 1 0 <DStS 1 1 4 
fgi^O, SKI lCCRWfcXJl/-*-^ (HtS-^T) * 

iOBGA13e«HSSfil5igftU, ^iil 
5*CRttftL>UU-*-Jl> (HTS-tf-T) Sr/rOT^SSStE 
1 5»ffi^6«iS€:KI&L/cO. H^S® 1 5±ffi<D§2 

4/c. C<Dfc-*^*->2 5 a, 2 5b<D^>- 
>Mtt±aiteJ:5«:t->^*->l 4 4RI«tc* 

[0 0 16] CO*3IBaW©*«»«2 4 0a7C«:, 
t-^v^->25a, 25b*I0. 5mm, fc-£^ 
£->25a. 25bf35mn, t-*^->2 5 
a.- 25biBGA/^->26a. 2 7afH<E>S«J» 
IOOmoi. m&±&m2mmtLX®H'Ltc 1 . CO* 
,«StS2 4r«. t- jfAdr->2 5 a. 2 5btC#j2 
A©«i»£«*&f £C±CC<fcO, BGA13©a>^ 
^ao, BGA^-^-yiO, *»S«2 4RyR 

fc. */c, H4 (b) CC«rJ:5«CBGA^y^-S/l 

t-*^>->2 5a, 2 5 b^6»£T5!»IJBGA 

1 3 dCC**<ItaBU f ^WdI 7«CttM>iT*t* 

CO 0 1 7 ] 0 5K, BGAA'^-ylO. 

2 4R^lfil 5flD«S«^B*7ftr. tt*. 05. . 
(b) (C[tmS(C^yy^&\ 7SrSttUteBGA^7 

^r-y 1 0(DKffl*inUrii>5. BGA^v^r-^10 
OSI, **»«2 4©±ffiacf»ffi, H^S®15<D 
JLffiKte, 5** BGA 1 3**TU-fttT«tt«CRIG'<* 
-^'CEMStvCfc'J. «ttSt£2 4 §#*>BGA 1 3 

cD^'^-^tcTQorisw^^ori^tDr, bga^? 

4**r*4. BGA 1 3#jg»SftTBG 

A^7y-vl0, 4>JiS£2 4MHSIS1 5**« 

[00 1814*5, t-jr^jr->a^BGA©^<*- 
>*««±»L/cfcO«:iR4C4ac< . 
JBtt****.8ft*. *fc. «iS«lft*R4Lr«. 

[0019] cco<fc J^O/c**W©»MWc«J: 
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ft«. BGA^^^r-^©S5Sa^«E4B$tC, t-*^' 

*->*c«is*«i&u-cBGA©!s»«w*jai*a<tti 

»ur. BGA*SJBL/ctt»r?f^C4«cJ:0. ?cj£ 

tt«#ac/»**s«iffir*s. wc, flfflftiaaoBtsjfc 

«S£*it5C4ecj:0gStcr#5. Sfc. BGAOg 

sa*a < floa&r * . »«H2ao«ffi<Dffi<D» 

n H aCC^#ftiaB€:a«rc 4ft < . $XttB*&0%£ 
*«Iffer*a. »c, BGA'<**--^43I«*R4<D 

«a**»-r s*«ta*cc % ^cbga«i-o/c 

10 #><Z>fc 4, C<Dt — *^* — >lCSijfc3:ffi 
J&T^«S68a&BB4*fll^/cfc<or«. ScStcBGAX 
-y^-2^0«aiacflS*«:f¥5C4a&«'C#«4*«C < B 
GA^-;^r- ^©RffilCTfcj&T £ B G A ©BBiiatf 
««<D»tRKgfiffi#*»). BGA^'^^r-^0»ffiCC 

7 ysststtr sc 4*«jkb-c*s. 

[0 0 2 0 ] 

BGA^^-^ffl^^HlE, BGA^' 
20 ^43*RS«4©**»Effl<D?'y > h«R»tcflJ<,»-C 

^*c«ieurrt»«cjBiaufck-*^*-->4. ccd 

b-5r/Sdr->«c«8i«r«l&r6«atfi«&SB4«:«A. 

i c^r^^^*«ttu/ca«cD*aiatftt*»cc, t 

«rctf9c4«cjt»}. «fc«»Re«t*#*J«r* 
*. 

(■nonwxwii] 
30 [0i] i mfcMZ^-?m~c*>2>. 

[02] *«B^o»iiitt«<oj^«*^riar*s. 
[03] *«w<o»2ios«*7sriarft*. 

[04] *«l8©»3|Bffi««:7FTBI"C*S. 

[0 5] *»93<o»3sess«©w-a«:7RTiar**. 

[0 6] St*<0BGAA'7^r->?fflO7''J> hStSO— 

1 0 BGAA-^-i/ 

ii y;>hstg 
40 12 9- y ymmm 

13 ( 1 3 a- 1 3 e ) BGA 
14. 23, 25a, 25b fc 
15 2 2 ^^S® 
16. 18 
17 * ? 

19 a, 19b ffi«'<*-> 

2 0a-2 0c. 2 8a, 28b XjU-#-A> 
21a — 21c. 26a, 26b. 27a. 27b B 
GA^*-> 

so 2 4 tpmmfc 



*#B8¥8 - 3 3 0 6 8 6 



CHI] (H2 ] [03] 




(6) 



[03 6 ] 

wo 



0 0 



? . : 

17 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



